Background. WeChat is the most widely and frequently used mobile social media in China and has profoundly integrated into the daily life of many Chinese people. A variety of medicine-related information may be found on WeChat. As users of WeChat, doctors often access health-related information and even provide a variety of medical services or participate in various types of mobile communication with patients. Objective. This study is the first attempt to quantitatively explore the approaches by doctors of acquiring medical knowledge using Internet resources especially social media such as WeChat to access knowledge. Methods. A self-administered questionnaire was designed, distributed, collected, and analyzed utilizing the online survey tool Sojump. WeChat was adopted to randomly release the questionnaires using snowball sampling and collect the results after a certain amount of time. Results. 292 valid questionnaires out of 314 questionnaires by clinical doctors were analyzed. Regarding the current status of accessing medical knowledge among doctors, more than 60% of the doctors regularly used the Internet to search for medical knowledge, 19.86% used WeChat as a channel to acquire medical knowledge, and only 23.97% were satisfied with acquiring medical knowledge through the Internet. Regarding the frequency of WeChat usage, nearly 40% of the doctors accessed WeChat more than 20 times per day and over 70% used WeChat for over half an hour every day. Regarding the status of accessing medical knowledge through WeChat, nearly half (47.26%) of the doctors stated that they often read professional medical articles on WeChat and the most common channel is friends' moment sharing and public account subscriptions, with selection rates of 59.93% and 60.27%, respectively. The most desirable mode of acquiring medical knowledge through WeChat was the following: "professional medical knowledge from peers, with a reminder." Conclusion. WeChat has become a nonnegligible means of acquiring medical knowledge for busy Chinese physicians in a mobile environment. Further evaluation and improvement of the quality of medical knowledge on WeChat are needed. The recommendation of individualized articles through social media may become another contributing factor for doctors to acquire medical knowledge effectively and efficiently.
Background
The amount of information required for medical practice is growing at an exponential rate, and it has become less practical to completely master the tremendous amount of knowledge with doctors' individual ability [1] . Doctors are faced with the major challenge of handling a flood of professional information. The traditional learning model cannot meet the requirements of the new situation, and there is an urgent need for a new learning model to solve this dilemma [2] . The development of mobile device based social media has provided an idea for a solution [3, 4] . Social media are tools for online learning and distance education. Narrowly speaking, a social medium is a form of discussion by users 2 Wireless Communications and Mobile Computing based on the website and application, and its main contents are generated by users, who can create, retrieve, and discover these contents [2] . In recent years, social media as learning tools have been growing rapidly in the medical field, forming an online learning mode which is learner-oriented with a relatively high degree of collaboration and participation [5] .
The rapid development of the Internet and social media is profoundly changing people's lifestyles. Nearly 90% of American adults are using the Internet [6] , of whom 72% access social networking websites [7] . More than 75,000 healthcare professionals around the world share information and discuss treatment options on Twitter [8] . In China, the number of mobile phone users had reached 668 million, and mobile Internet usage has reached 88.9% [9] . WeChat, a free application that provides an instant messaging service to intelligent terminals such as mobile phones launched on January 21, 2011 by Tencent [10] . Via cell phones, WeChat can integrate the functions of instantaneousness and socialization and break through temporal and geographical constraints; thus, it has become the mobile social platform with the largest number of users, the widest application, and the highest frequency in China, showing the most power of influence [11] . According to the latest official data published by Tencent, in September 2015, the number of active WeChat users had reached 570 million, covering over 200 countries in more than 20 languages [12] . WeChat has become not only a cell phone application with many innovative features but also an indispensable tool for everyday use in people's lives, covering more than 90% of China's smart mobile phones and forming a lifestyle in cell phone users [13] .
As a social medium, WeChat carries a variety of topics and articles, of which many are concerning medical expertise [14] [15] [16] . Doctors are a part of the large community of WeChat users, and many researchers have noted this phenomenon. Medical education by social media has been accepted by doctors around the world [5, [17] [18] [19] . In recent years, an increasing number of studies on emerging social media in the medical field, from mobile phone texts to Twitter, Facebook, and microblogs, have been reported [20] [21] [22] . However, few quantitative studies on doctors' attitude in using social media are available in the literature [23] . A study on the top website for doctors in the US reported that many doctors seek advice from the social networking website when confronted with a difficult case and discuss health policy and medical research online [24] . However, studies on the use of social media in physicians for continuing medical education are also lacking. How social media with strong interaction and high usage such as WeChat affect the behavior, learning of medical knowledge, doctor-patient interaction, and even online medical services in physicians is an area that warrants investigation. This study targets continuing medical education and is the first to quantitatively investigate Chinese doctors' attitudes toward the channels for acquiring medical knowledge and continuing medical education using WeChat.
Research Methods

Questionnaire Design.
Regarding the survey, Sojump .com (URL: https://www.sojump.com/) was used to generate, distribute, and collect the questionnaire. Sojump.com is a professional platform for online surveys, assessment, and voting; it focuses on providing a series of powerful and userfriendly services, including online questionnaire design, data collection, customized reports, and analysis of the survey results. Compared to the traditional method of investigation and other survey sites or survey systems, Sojump.com has the obvious advantages of being rapid, easy to use, and inexpensive [25] .
Since there is no existing questionnaire able to answer the current status of physicians to acquire medical knowledge via social media, especially WeChat, we have to develop our own questionnaire. According to the objective of this study, a multidisciplinary team was formed to review relevant literature and discuss study needs and methods to develop the questionnaire. A final questionnaire on the knowledge, attitude, and behavior regarding WeChat and health and medical problems was designed based on the experience of previous questionnaire development and a consideration of the characteristics of social media. The survey mainly included the following framework: general demographic indicators, the usage situation of WeChat, the status of obtaining medical knowledge and health education through WeChat, the desired approach for health education, and the existing problems of healthcare and medical information on WeChat. A pilot test was conducted for the initial questionnaire after being developed by a team of three doctors and two survey experts. Based on the type of related questions, the length of the questions, the answer options, and the time to complete the questionnaire in the feedback, the questionnaire was modified and improved, resulting in the final questionnaire, which was available online at the following URL: www.sojump.com/jq/5854804.aspx.
Data Sample and Survey Methods.
WeChat is a social tool with a powerful user group in China, and nearly half of its active users have more than 100 WeChat friends [12] . In this study, the questionnaires were distributed by WeChat with the snowball sampling method. From October 10, 2015 to October 21, 2015, the self-designed questionnaire for medical doctors on using WeChat to acquire medical knowledge was distributed to 2000 friends and a variety of groups belonging to the author's WeChat account (approximately 20 groups, with a minimum of eight members and a maximum of 314 members). Each receiver was asked to forward the questionnaire link to other WeChat users through friends' network on WeChat, and ultimately, 314 questionnaires were collected; of these, 292 questionnaires from the physician respondents were valid.
Data Processing.
The collected questionnaires were analyzed, and the invalid questionnaires were excluded based on the following exclusion criteria: repeated IP address in the response; logical errors in the answers; the same answer for successive questions; completion time being too short; and completion time being too long. A total of 22 invalid questionnaires were excluded, resulting in 292 valid questionnaires. Data analysis was conducted using the builtin statistical function in the backend of Sojump.com. 
Results
General Information.
A total of 292 valid questionnaires were collected from the respondents, including 134 males and 158 females, with ages ranging from 18 to 50. Of the respondents, all were clinicians with 173 who had the educational level of a master's degree or above, accounting for 59.24% of all respondents. They covered all major clinical departments of the hospital. Their titles were evenly distributed from residents to chief physician. According to the monitoring results of the respondents' IP addresses, the geographic distribution of the respondents covered most areas of China, with the most respondents being in Beijing. All questionnaires were submitted by mobile phone. Table 1 shows the demographic details of the respondents.
Investigation of the Status of Acquiring Professional Medical Knowledge via the Internet in the Doctors.
In this study, more than half of the doctors (59.93%) regularly used the Internet to search for medical knowledge; 142 respondents (48.63%) often used it, and 33 respondents (11.30%) always used it, as shown in Figure 1 . The most popular search engine was Baidu (with a selection rate of 64.38%, 188/292), and 19.86% physicians selected WeChat as an approach to acquire specialized knowledge, as shown in Figure 2 . Doctors' satisfaction with using the Internet for acquiring medical Figure 4 . In addition, the doctors also spent a long period of time using WeChat. Figure 5 shows that over 70% (206/285) of the respondents spent more than 30 minutes per day using WeChat. found medical articles on WeChat, as shown in Figure 6 . Additionally, 41.44% of the respondents said that they regularly accessed professional medical articles on WeChat. When the doctors were searching for medical information on WeChat, the most common methods included browsing friends' moments (with a selection rate of 59.93%, 175/292) and public account subscriptions (with a selection rate of 60.27%, 176/292), followed by Dingxiangyuan (an online community for Chinese physicians), WeChat search and group chat, as shown in Figure 7 . Readability was the highest in the doctors' assessment of medical knowledge on WeChat, whereas the ratings for professionalism and usefulness were relatively low, as shown in Figure 8 . Currently, the potential problems of WeChat with regard to medical expertise of the highest concern for the doctors included the homogenization of information, unguaranteed professionalism, and too many advertisements, with selection rates of 67.81%, 66.44%, and 61.30%, respectively. The issue over which there was the least concern was readability. 45.21% of respondents believed that medical knowledge from WeChat had no help; 36.30% of respondents were neutral; only 18.50% believed that WeChat health information could improve professional skills.
Survey of the Situation for Acquiring Professional Medical
The Most Desirable Means to Acquire Medical Knowledge.
Study participants held high expectations for new media like WeChat. In the survey of the most desirable channel by which to acquire medical knowledge through the Internet, Baidu was still the preferred website for searching (with a selection rate of 55.82%, 163/292), and the selection rate for WeChat was 34.25% (100/292), as shown in Figure 9 .
Regarding the doctors' mode of acquiring medical knowledge through WeChat, "professional medical knowledge from peers, with a reminder," had the highest score of 80.67 out of 100 points, indicating that professional knowledge posted through interaction between peers was recognized the most by the doctors. Details were shown in Figure 10 .
Discussion
WeChat Has Become an Important and Nonnegligible Mobile Supplement for Doctors to Obtain Medical Knowledge.
Continuing medical education plays an irreplaceable role in the education of medical professionals. Well-developed continuing medical education and training for healthcare professionals after the completion of their academic education in college can allow them to continuously update their professional knowledge and improve their operational capacity throughout their career, meet the needs of the development of medical science and technology, and enhance the overall level of medical care. Due to the particularity of the contents in continuing medical education, although medical professionals are eager to learn with clear objectives, they have different knowledge backgrounds, and their disposable time is significantly random and fragmented, lacking a long fixed period of time for concentrated study. The effectiveness of the implementation of mobile continuing medical education has not been very satisfactory.
WeChat is a potential way of acquiring professional medical knowledge for busy doctors. As is known to all, many people nowadays use social media as alternative source of information. Because the Internet makes retrieval easy and there are no time and space constraints, it is recognized by the vast majority of doctors and has increasingly become the mode of acquiring medical knowledge with the highest degree of trust in the doctors in the sample. However, only 23.97% of them were satisfied with acquiring medical knowledge through the Internet. It is noteworthy that, in this study, 19.86% of the physicians selected the new interactive social media WeChat as the Internet search application for acquiring medical knowledge. Over 70% of the surveyed physicians spent more than 30 minutes per day on WeChat, occupying an important portion of the doctors' fragmented time. It has become an important supplement for the doctors to obtain medical knowledge.
Studies have corroborated the feasibility of WeChat as a tool for medical education. The research and practice of Bai et al., who used WeChat to construct a management platform, also confirmed that the use of WeChat not only meets the daily habits of residents but also expands teaching resources to a certain extent, thereby achieving the exchange and sharing of excellent teaching resources [26] . Wang et al. analyzed the application of mobile learning tools in eLearning and indicated that the application of WeChat and Line in mobile learning can enhance the communication of information and contribute to information sharing and problem solving [27] . The study by Li et al. shows that WeChat can improve the quality and capacity of doctors, greatly expand their purview of clinical diseases, and promote the exchange of knowledge of different cases among resident doctors from different departments and disciplines [28] .
WeChat and other social media education platforms have been widely recognized by the contents of medical education due to their characteristics related to flexible knowledge dissemination, freedom from the constraints of time and place, the large amount of information, rapid dissemination, the large audience size, ease of management, and strong social attributes and interaction, and they have become an important platform for medical education organizations to perform medical education. Currently, acquiring medical knowledge and the latest medical information through the Internet and new media has become a main means through which active medical staff access information [29, 30] .
Improving Physicians' Awareness of the Various Searching Methods of WeChat Can Help Them Better Use WeChat to
Access Professional Knowledge. Doctors may not be familiar with the various searching methods on WeChat. We found that the approaches of acquiring medical knowledge using WeChat by doctors focused on browsing friends' moments, public account subscriptions, Dingxiangyuan browsing for WeChat, and group chat (with selection rates of 59.93%, 60.27%, 44.86%, and 34.93%, resp.). The selection rates for 8
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WeChat search, Sogou (a third-party search engine) search for WeChat, the mobile phone QQ browser, and WeChat hot articles were relatively low, but these methods are actually able to greatly enhance the efficiency of WeChat search. Thus, it is necessary to strengthen training on the relevant skills, thus providing greater convenience for doctors to take full advantage of WeChat in acquiring sufficient medical knowledge. Information overload and the proliferation of false information are the important issues of new media. How to obtain valuable information from redundant information and how to discern truth from falsehood through independent judgment have become the new challenge for all individuals in the era of new media. Whether the user has the abilities to select, understand, question, assess, create, produce, and speculatively respond to the targeted information, particularly the ability of independent judgment, has become a prerequisite that determines whether the user can benefit from the age of new media [31] . With Chinese doctors, due to the unitary structure of professional knowledge and the relative lack of information technology, it is more difficult for them to obtain valuable information from new media, which seriously affects the effectiveness of new media education. Therefore, it is particularly important to enhance the training level in new media knowledge and to improve the new media literacy of doctors [32] .
Assessing and Improving the Professionalism of Medical Knowledge on WeChat Is the Future Direction for Application and
Research. There were major concerns with the quality of medical information on WeChat, especially with regard to content. Doctors acquire medical knowledge on the premise of its quality. Only correct professional knowledge has value in learning. In the assessment of the quality of medical knowledge on WeChat by the doctor respondents, the rating on readability was the highest, whereas the evaluation ratings on professionalism and professional improvement were lower. Currently, the potential problems of medical information on WeChat of the highest concern for the doctors included the homogenization of information, unguaranteed professionalism, and too many advertisements. The issue of the least concern was readability, and 45.21% respondents considered that it had no significant impact on improving their professional skills. This result indicates that nearly half of the doctors distrusted the medical knowledge on WeChat. The overabundant flood of homogeneous information, advertisements, and unprofessional information without filtering may be the main reasons. In a study from another country, Decamp reached a similar conclusion [33] . Because the current medical knowledge on WeChat is mostly from public accounts, whose operators are mostly not professional authorities, the quality of professional medical knowledge on WeChat cannot be guaranteed, which has become the most worrisome problem in using WeChat as a tool for continuing education for doctors. Therefore, it is essential to evaluate article quality and improve the dissemination of high-quality articles. Due to the high professionalism of medical knowledge and its significant impact on public health [34, 35] , how to more accurately assess the quality of medical knowledge on WeChat, how to ensure the quality of medical knowledge, and how to promote the dissemination of highquality articles on WeChat warrant further study because these factors will determine the frequency and effectiveness of the future application of WeChat in the continuing medical education of doctors.
Limitations of This Study.
First, the present study used the random snowball sampling method in the survey, and the only respondents were doctors in the private WeChat friends' circle of the researchers. Although the doctors were distributed nationwide and the responses were random and independent, these samples are insufficient to represent all doctors in China. However, they may reflect the situation of acquiring medical knowledge and WeChat usage in the doctors of China to a certain extent. This study is the first largescale study in China. Second, because the questionnaires were distributed online, they were convenient in many aspects including questionnaire publishing, collection, and analysis. However, the questionnaire collection period was short and had a small number of valid responses (only 292); thus, randomness may exist in the responses. These factors most likely caused the bias in the results; thus, this study is only an exploratory attempt in the field. Accurate and more convincing research requires a further expanded sample size, a strictly random method, improvement in the reliability and validity of the questionnaire, and strict control of all the details in the survey so that the results can be more objective and scientific.
Directions and Trends for Future Study.
This study is only a preliminary investigation from the perspective of doctors' acquisition of medical knowledge. Our further research is being conducted as follows: first, a larger and strictly randomized investigation on the channel of continuing education in doctors and the impact of WeChat on continuing education; second, a study of other behaviors and the effects of WeChat usage by doctors, such as research on the doctorpatient interaction and doctors' attitudes toward and approach to online medical consultation service using WeChat; and third, research on quality assessment methods for medical knowledge on WeChat and how to achieve more effective communication for high-quality articles through WeChat. In summary, social media, especially WeChat, have profoundly changed the public's lifestyle and become part of the public's everyday life. WeChat will certainly have an increasingly important impact on healthcare services, such as medical knowledge learning, health education, and medical services in doctors. Research and application in this area will be a very important direction.
Conclusion
The traditional methods of acquiring medical knowledge have been unable to meet the needs of doctors. The present study shows that WeChat has already become an important mobile means for doctors to acquire medical expertise. Naturally, doctors have not yet fully mastered the approaches to performing searches on WeChat, and the quality of medical knowledge on WeChat is worrisome. Thus, further quality assessment methods are needed to assess and improve the Wireless Communications and Mobile Computing 9 quality of medical knowledge on WeChat. These factors preclude doctors from taking advantage of WeChat for professional development. In conclusion, WeChat plays an increasingly important role in acquiring medical knowledge and continuing education for Chinese doctors.
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